5538 & 5 5 1
2019 45 H

BT R RE BT B AR
Advanced Technology of Electrical Engineering and Energy

Vol. 38, No.5
May 2019

T 4 i B 5 H0 TR 05 R U 44D O 5

ZEAE, TAF, RER', F W

(1. FHREFVAIEFR, LA FH 266071 ;
2. HHERMRAFARNE, L& FH 266071)

HE. AR Hm A% PRt T ER ATy BT THBIKT 2 45 EK L%
B b e TR ST A B 6 AR A R — W W, AT kW R& WA E A Sk
IRt T WA ANAS & K R 5 R SR A Fe RF A R A TR AT AR R ST I AT T AL B
T 10mm &K P45 E Fo 2 B 98 150mm 4% A 45 B 04 5 2OR | AR GE R S ¥ 34 5T S5 M B A4k
FAWRIAR T N A R AR R AR ROE T A AR T R AL 6 R s A T R R R
Bl M T A SR BEAR IR B AT ROR 0 R vh  SEARAC B B W B S EA R SRR SE B AR T
B R BN, REHET RAATERT S SRS HRERTT FRBIE,

XK. BHE, WSS T AR, RE Wik EH, AR E

DOI: 10. 12067/ATEEE1807013

1 3

T JLAFEJCZE H e 15 4 ( Wireless Power Transmis-
sion, WPT) Fe ARG B M & g Z AR E &7 12 0
HEI SR T i AR BT iR
TSR R, B e 4 T E B SRR AN
B WPT $OARM) & &, F P BOR BOC.O WPT R 58
LS ER v w7 N PSR A 7 W 57 3 & I 2 W AR VN
AR A, AR BB A 8 B3 I WPT R GE AL
AL AL RE D . MR AR AR T
AT A L R BT RN B Z 1 Bt il T & S i
FE W B 22 ) FE B 5, (7 R G A R AL
%, Tl ™ 8 AL AR, MG — e, &
TE B OZE AT LR i R GRS B R dE 4
e AR 3 T LAY/ 2R GE k) ] R B A58 1) vl i 9
bV N N2 0 ot = o N < LTI v v
2O SR 7,8 ] S BRIk S A AR A T IR 1 K
SRETTWTTE BT AT e i 22 1) 45 48 A1 RO A7 A
fbo SCHR[9-12 ] 43 il X T 26 78 o, 3 2 v S 0 1 5%
M) 5 R BB /D 2k B ) ) R B R4 1 e, {HL
R R I A58 ) v 75 e (R, SCRR[ 13-16 ] X

il

i EE . 2018-07-04
BEE&WHE: BRARRFESTE (51877113)
TEZ =T .

X EHS: 1003-3076(2019)05-0074-10

FE 5K S . TM937

A R 11 2 0 £ P A T KK O 1) 1 o i AsCR
BEAT I3 M7 AB 3 AR A TR AR 1Y Bt i )2 64T F 5
SR, SR Y O 2k 78 W 22 G0 H A S v i — e T
SFERIE T U7 10mm 4b, RG] SR AEAR KA I
RO S R B AT SEAE 5 53 O MG P R A4 il
BRI RLE , T RIEA iR S Z G R, It
ARSCLL 1kW Jogk B REAL i RGN X 4, i T
4 Tl 5 g J2 45 K AT RS, R A BRSO LA PR e
BT 4 Tl RRHOZ B R RCICR  WE IS AT T R
LI T J7 10mm &b ZRRESh 150mm &b 114 25 5 LA
ok ) L PR 08 H 0 T G PR B A DR UE R 498 T S
AL T AL T 4 FhBRROZ #9458 1
Rk,
2 R#EET

AR S S s R WA i 2 L SR PRI 4R rh 46 4
Horp & B v 28 B8l A2 A 200mm , N A2 R 125mm , J&
FES 12mm; 422 W o 26 B8l Ah A2 28 180mm, N 42 K
140mm, JE 4 13mm ; 268 2 [8] (1 #5258 35mm, 7
AR NLAE 2. 5mm WFI2EL, H & 5 v A I o 2
PR FHAH [ 1) Jo i U2, e 2 4 FH 36 T JSOL 2 )

BIEEE(1996-) , T, WAREE, BLTTEAE, W07 BT BT AR RO

EHRTF(1964-) , 5, VS, 2z, HFTT5 o0 i R BB R SR REIROT A HoAR



PR ERT SN E. ARG ARSNRRZS )], B TRRHHEA, 2019,38(5) :74-83. 75

(1) Mn-Zn ferrite_2500, FI|F# FRIT 05 A% B
JEHAT TR T 4 Bl 52 454, iRl 1
PR o BRI PR 358 2mm R S R B2 I 2k e e
W2 ML R 214mm

2@

(a) BIRLE (b) HFR
(c) BIFRE (d) R

Bl 1 BRRZRS R B

Fig. 1  Shield structure diagram
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Fig.2  Magnetic flux density distribution of shield structure
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Fig. 4 Horizontal flux density at 10mm under coil
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Fig. 5 Vertical flux density at 150mm outside coil
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Tab. 1 Simulation results of disc shield
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Tab.2 Simulation results of ring-shaped shield
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Tab.3  Simulation results of fan type shield
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Fig. 10 Curve of inward extension (example 1)
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Fig. 11 Curve of inward extension (example 2)
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Research of shield structure for wireless power transfer system

LI Hou-ji', WANG Chun-fang', WEI Zhi-hao', LI Dan’
(1. School of Electrical Engineering, Qingdao University, Qingdao 266071, China;
2. Qingdao Lu Yu Energy Technology Co. , Ltd. , Qingdao 266071, China)

Abstract; In the working process, the loosely coupled transformer in the wireless energy transmission system re-
duces the reliability of the receiving circuit and the transmitting circuit of the system due to the electromagnetic in-
terference, and has certain influence on the surrounding biological safety. For this reason, based on the 1kW active
clamp type radio energy transmission system, four shielded layer structures and sizes for loosely coupled transform-
ers are designed. The finite element simulation software is used to compare and analyze the horizontal position at
10mm below the transmitting coil and 150mm outside the coil. From the disc type, the ring type and the fan type
shields, the fan type shield with edge is selected as the one having best shielding effect under the premise of ensu-
ring the reliability of the transmitting circuit and biological safety. Taking the circular shielding layer as an exam-
ple, the influence of the extension distance of the inner and outer edges on the shielding effect is analyzed, and the
optimal distance extending inward and outward is optimized. The fill ratio of the fan shield is optimized. Finally, a
system experiment platform is built, and some shield layers are experimentally verified.

Key words: shield layer; loosely coupled transformer; wireless power transfer; magnetic flux density



